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About Us

* Biocomplexity Institute at the University of Virginia
* Using big data and simulations to understand massively
interactive systems and solve societal problems

e Over 20 years of crafting and analyzing infectious
disease models

* Pandemic response for Influenza, Ebola, Zika, and others
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Model Development, Outbreak Analytics, and Delivery Team

Bryan Lewis

brylew@virginia.edu Abhijin Adiga, Aniruddha Adiga, Hannah Baek, Chris Barrett, Parantapa Bhattacharya,
Srini Venkatramanan Chen Chen, Da Qi Chen, Jiangzhuo Chen, Baltazar Espinoza, Galen Harrison, Stefan
srini@virginia.edu Hoops, Ben Hurt, Gursharn Kaur, Brian Klahn, Chris Kuhiman, Bryan Lewis, Dustin Machi,
Madhay Marathe Madhav Marathe, Sifat Moon, Henning Mortveit, Mark Orr, Przemyslaw Porebski, SS Rauvi,
marathe @virginia.edu Erin Raymond, Samarth Swarup, Srinivasan Venkatramanan,

Chris Barrett Anil Vullikanti, Andrew Warren, Amanda Wilson, Dawen Xie

ChrisBarrett@virginia.edu
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Overview

e Goal: Understand impact of current and emerging Infectious Disease
threats to the Commonwealth of Virginia using modeling and analytics

* Approach:
* Provide analyses and summaries of current infectious disease threats
* Survey existing forecasts and trends in these threats

* Analyze and summarize the current situation and trends of these threats in the
broader context of the US and world

* Provide broad overview of other emerging threats

i UNIVERSITY VIRGINIA
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Key Takeaways

Projecting future cases precisely is impossible and unnecessary.
Even without perfect projections, we can confidently draw conclusions:

* Case rates and hospitalizations from COVID-19 continue declines but rate has slowed
and has seemingly entered a plateau

* Hospital occupancy down to levels last seen in early May of 2022
* Nearly all indicators point to this trend continuing in near term

* Influenza hospitalizations remain very low and ILI activity remains below seasonal
threshold

Model Updates

* Projected Trajectories from previous rounds remain on target, no new projections made this round

UNIVERSITYz VIRGINIA
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Public Health Emergency Expires

May 11, 2023, marks the end of the federal COVID-19 PHE R e Y e ST S Pyemrion
declaration. After this date, CDC’s authorizations to collect

. . . . COVID-19 Q
certain types of public health data will expire.

* This expiration shifts elements of the COVID-19 pandemic

o . End of the Federal COVID-19 Public Health
response towards a monitoring and evaluation approach

Emergency (PHE) Declaratlon

* Changes data availability and cadence of updates Updated May 5, 2023 ol | Other Languages  Print

0OIG’s COVID-19 Public Health
| Emergency Flexibilities End on
y i ey o e ,,.:l,',:r‘ ?’.r;,r - (:“b“h";mj"t:.'"“""'“""""" o The following data have been removed: May 11’ 2023 Upon Expiration Of
owoseee | IEEISUCUSIIOSNTN L O cseand s dta e rolorer s on COMO Ot the COVID-19 Public Health
e e e e g Emergency Declaration

o Important
X 8 This notice reminds the health care community that OIG flexsbilities, described further
Natiooal, county-heeel test pasitivaty data from COVID-19 Eectrank
nppmm C an are no oy du aaallable belaw, end upon the expiration of the COVD-19 Declasation on May 11, 2023,
Thea 0 because shor Moy 27 lgns gt »

In connection with the CONID-15 aubiic health emergency declaration (COVID-19 Declaration) first
Issued by the Secretary of Health and Human Services [HHS) under Section 319 of the Public Health
Service Act on January 31, 2020, and subsoguently renewed, the Office of Inspector General (OIG)

g KDAPESI = issued two Policy Statements and answered a series of frequently asked questions (FAQS). The Policy
plthitehtawe Ot IS ST O writan Staternents and FAQs were designed ta provide flexibility and minimize burdens for the health care
-nuuslry as It faced the challenges of the COVID-19 pandemic. Based on curreat COWID-19 trends, HHS
plans so let the COVID-14 Declaration exgire at the end of the day on May 11, 2023

The V.safe racking system for health chedkins after vacconation health
check-rs is encing

i UNIVERSITYs VIRGINIA Office of Inspector General

CDC Announcement s
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https://www.cdc.gov/coronavirus/2019-ncov/your-health/end-of-phe.html#:~:text=May%2011%2C%202023%2C%20marks%20the,to%20the%20COVID%2D19%20pandemic.

COVID-19 Surveillance
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Case Rates (per 100k) and Test Positivity

PCR test positivity
data to expire soon
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District Trajectories Hockey stick fit

Port's_mouth
Goal: Define epochs of a Health District’s COVID-19 incidence to o| 7 e s
characterize the current trajectory o= cemma |

Method: Find recent peak and use hockey stick fit to find inflection s

10 1 pss: 3961.872

point afterwards, then use this period’s slope to define the op—— 9
trajectory 2z O o
L Weekly Case Rate Weekly Hosp Rate
Description
Slope (per 100k) Slope (per 100k)
Declining Sustained decreases following a recent peak slope < -0.88/day slope < -0.07/day
Steady level with minimal trend up or down -0.88/day < slope < 0.42/day -0.07/day < slope < 0.07/day
Sustained growth not rapid enough to be considered a Surge 0.42/day < slope < 2.45/day 0.07/day < slope < 0.21/day
In Surge Currently experiencing sustained rapid and significant growth 2.45/day < slope 0.21/day < slope
{0 UNIVERSITY,VIRGINIA
11-May-23
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District Case Trajectories

Number of Districts
Current Week Last Week

Curve shows smoothed case rate (per 100K)

Trajectories of states in label & chart box _
Case Rate curve colored by Reproductive R
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District Case Trajectories — Recent 6 months
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District Hospital Trajectories — last 10 weeks

Number of Districts
Current Week Last Week

Curve shows smoothed hospitalization rate
(per 100K) by district
Hosp rate curve colored by R, number

s

2023-05-03
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Hospitalization by countyis |
delayed, these data are
current as of

April 19th
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CDC’s COVID-19 Communlty Levels

~,  Maramteens r*"‘b"#"’{ P N ]
WY M MAmumo S T
-0 ~ =i Red outline indicates county had 200 or
“ X I __;;" more cases per 100k in last week
= ) o & \._Qﬁx
N B ow boin | ] nciea i NS Py Pale color indicates either beds or occupancy

‘ | Medium_single =~ set the level for this county

High_single =
Medium_both #%* T‘L

Dark color indicates bo
occupancy set the leve
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https://www.cdc.gov/coronavirus/2019-ncov/your-health/covid-by-county.html

District Trajectories with Community Levels
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COVID-19 Growth Metrics
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Wastewater Monitoring

Wastewater provides a coarse estimate of COVID-19 levels in
communities and can be a good indicator of activity levels

US Hustoric percentie of current detected levels over the past weeks
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Percent of sites in each percent change category over time, United
States*
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https://covid.cdc.gov/covid-data-tracker/#wastewater-surveillance

COVID-like Illness Activity

Virginia CLI and cases comparison

COVID-like lliness (CLI) gives a measure of COVID —
transmission in the community 2 uc cu %)
* Emergency Dept (ED) based CLI is more 2 ®
correlated with case reporting %15
* Urgent Care (UC) is a leading indicator but may g
be influenced by testing for other URIs ’
* Levels continue to decline into lowest levels in A — — o — — -
past 8 months e
Central Region Eastern Region Northern Region Northwest Region Southwest Region
. " . : J

25

20

15

10

20 20
20 15

15
10 JWVJ\R 10 % ’ ’
T 5 T

DA

d}. ‘Jp\i QEL \?23 er \1\3“ w‘. @q
'LB

Week

11-May-23

o w0 ot Y, @ et e gl 0F Wt of g e et et gl O ot e, P et e el o o g, e e e
'LB JLB 'LD ’LD

Week Week Week Week

{7 UNIVERSITYs VIRGINIA

BIOCOMPLEXITY INSTITUTE L7

May



11-May-23

COVID-19 Severity Metrics

fi UNIVERSITY, VIRGINIA

BIOCOMPLEXITY INSTITUTE

18



Hospitalizations in VA by Age

Age distribution in hospitals Virginia Hospitalizations by Age (all ages)

relatively stable o | o
* Uptick in hospitalizations mostly S
fueled by 70+ age group | A
* Pediatric hospitalizations level off > N
after uptick last week ——— A

) 2C jan May
2023 2023
date date
Pediatric Hospitalizations by Age (0-17yo)
Pediatric hospitalizations - VA
Note: These data are lagged and
. . 2 30 Of"' g ‘
based on HHS hospital reporting pr | 3
T unknown ]
g-zo % 60
T:J 15 E
L g 40
£ 10 e 0-4
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& 5 8 1217
= ﬁ unknown
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date date
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COVID-19 Spatial Epidemiology
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Zip code level weekly Case Rate (per 100K)

Case Rates in the last week by zip code

Note now using fortnightly

aggregations. The change gan zp code Name Prev Point Prevalence by Zip Code Point Prevalence
effectively halves the 1 24649 Swords Creek 2,930 (2023-05-02) bl 3000¢
| th hit 2 24226 Clinchco 2,060 1 2000
color ramp, thougn | 3 24244 Duffield 1,630
remains unchanged. 4 24271 Nickelsvile 1,630 - 1000
5 24534 Clover 1,590 Low:0
No prisons in top 10. 6 23967 Saxe 1,560 e Cntaie
P P 7 23947 Keysville 1,550 ggggg';sed.
H 8 23937 Drakes Branch 1,490 ata
High p.reva.lence valges S o ot {6
are primarily found in 10 24343 Hillsville 1,470
SWVA and Southside O o 2o s v s e

(same as last week).

Unusual activity near
Charlotte Court House.

Some counts are low and
suppressed to protect

ano nym Ity Th ey are Based on Spatial Empirical Bayes smoothd point prevalence, with an 8:1 ascertainment ratio, for nght endlng 2023-05-02
shown with a red outline. m UNIVERSITYs/ VIRGINIA
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Risk of Exposure by Group Size and HCW prevalence

Case Prevalence in the last fortnight by zip code used to calculate risk of encountering
someone infected in a gathering of randomly selected people
* Group Size: Assumes 8 undetected infections per confirmed case (ascertainment rate from recent

seroprevalence survey) and shows minimum size of a group with a 50% chance an individual is infected
by zip code (e.g., in a group of 23 in Sword’s Creek, there is a 50% chance someone will be infected).

 HCW ratio: Case rate among health care workers (HCW) in the last fortnight using patient facing health care
workers as the numerator / population’s case prevalence. High HCW ratios are concentrated near Roanoke.

Rank Zip Code Name Size Group Size Needed for 50% Group Size  Rank Name Ratio HCW Prevalence / Case Prevalence gyt
1 24649 Swords Creek 23 Likelihood of 21 Infected High : 150+ 1 Botetourt County 5.4/ Beyand {Fortnight ending 2023-05-01) Highee HOW Prav 5
2 24226 Clinchco 33 . = 130 2 Goochland County 5.2 Scalo DN 4:1
3 24244 Duffield a2 7 AR 110 3 Bristol City 40 3
4 24271 Nickelsulle 42 - 7 00 4 Portsmouth City 3.9 ok Lautter gy
5 24534 Clover 43 . AN <> 70 5 Montgomery County 3.1 ‘ 1:1
6 23967 Saxe 44 f o 50 6 Harrisonburg City 2.4 i, 1-2
7 23947 Keysulle a4 ‘ AN 30 7 Accomack County 24 e sinan 1:3
8 23937 Drakes Branch 48 | W L o Low ' 10 8 Salem City 1.9 . P T N e 1-4
9 24122 Monhale 47 ¢ ~ 57 N M e pS ) 9 isle of Wight County 1.7 sz Higher Case Prev a
10 24343 Hillsulle 47 y ,’ Yy e - 7 e J b ! NaN 10 Campbell County 16 S AUt o NaN
Orty nnrt::;;rv":.;dn:,.;"’:'n":v:':;_:.cp data 4 y . b .' O -.‘.\,.‘ : - ’ P . e el e Covire
-& ~, L Rocenadge AT, 2 7
¥ =T ! 9 ‘ e -
g 2= R D © R
4 : _ 4 I n g y
i 1 ™ iyl " \ - 8 ¢ SRR T R T T
2 o . S & ‘qu” ﬁ_..r: 4 farpran w.' - ‘,"',5 ® Sxi 10
1 - : U5 @ y N e o e
. e LN e .7 71 Nigf Oy P Ty [ A : AR i Wee ' S R (M, ptete ey Y
NG 03 Py & EXs <5k V" i e e Al
- 3\," ‘4 . % . - ;10 ; S J | ] ‘? 8 - . ‘-.' A '-‘ T.t ». Maseld S2 Witse Foyd S | Soman - .’4
. ( Yy il \ - _ % - 5 ) St Cont Maltas e ~
o ® ‘ £ : ,“- . Vet § ."_‘L-“ { iA e .‘_.‘3 P s S LY ‘ Vet ety Supen
Based on Spatial Empincal Bayws smoothed pont prevaence, with an 8.1 ascecarmen! ratio, for fortright ending 2023-05-02 Nate: This sssumes hat the sscartsnment rale of hesithcars workers s dauble that of the public
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Current Hot-Spots
Case rates that are significantly different from neighboring areas or model projections

* Spatial: Getis-Ord Gi* based hot spots compare clusters of zip codes with fortnightly case prevalence higher
than nearby zip codes to identify larger areas with statistically significant deviations

* Temporal: The weekly case rate (per 100K) projected last month compared to those observed by county,
which highlights temporal fluctuations that differ from the model’s projections.

* Low prevalence rates result in sporadic hot spots, mostly concentrated in the Southwest and Southside.
Limited overpredictions in New River, Southside, and Crater; underpredictions in far SW and Pitt/Danville.

Spatial Hotspots Clustered Temporal Hotspots

Spot_Zip Code Name Cont Point Prevalence Hot Spots by Zip Code Getis-Ord Gi* HotSpots Weekly Model Residuals Rﬂidxﬂih i
1 24040 Swords Creek 99% (2023-05-02) I Coid Spot - 9% Confidance Adaptive 10MAR Predicting More Cases S
2 24244 Dufeld 99% ’ X Fortnight ending 2023-04-30 than Expected

43360l : Fradetch I Celd Spot - 85% Confidence Fomderes 180
3 24226 Clinchco 99% ] i 1 ) / 120
a 24343 Hillswille 9g94% Loudun Cold Spot - 80% Confidanca Qedm |k &0
O
5 23947 Keysvlle 9% s b - » Nt Significant e 0
. ¢ Sxruaniey -
(3 ;4221 :t(,keg'/‘”u 92% Fasame oS Fartes Het Spot - 80% Ceafidence ) Fac ‘??}0
7 4251 Gate Cit 98% Ry .
B 24534 CI = 95% Fociegean  Page B Hot Spot - 95% Conficanca Reckrgiun ) Fige 180
3 over 5% Cikogen Covetut Fewer Cas
RO Ennon I Het Spot - 99% Confidence District-Level Residuals N Furs it Bvoreed -240
9 23937 Drakes Branch 95% nare : gt than Expected B | o, - 200
10 24504 Lynchburg 95% Fioke N ot erd g Cases / 100,000
a ! Agaat Asgern Spot L |
1 24211 Abingdon 95% e oA Wk Caxswe Lol —l e Cavens
Oty zps wh pop * 1000 204 ro supp b Recktidge v y A Rackbripe ;
* Dercbes 21p COSis With s5aie friacns (PR RV D AR Y PR b i Sk Tinsera i ¥
Ao Acomeny tounger ta Botmoun 1 M reren Powkatan
\ Gt ~a
10 Crestndiond ™1s ‘ e 7 o i Creswien
o Dacteren 0 ! pue \?: Arts T AL T W b iy Bucranas <A Ductre iz Piace vl
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. ‘1 Tarrer » ™ 5 Dorwrnce - e Mok A rar ’
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> s Yow Ry 8 !.‘ — - - o ;\'6?-4,‘ Bac Lisarsay KR
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Scenario Trajectory Tracking

Which scenario from two months ago did each county track closest?

Dally Confirmed cases

i

1%

Virginis Dadty Confirmed - Compaison
—  Adagtive VariantX
w— Adagtive-VariantX-IncraasePem
— Adaptive VanamX.increaseTemp

Monthly Model Proximity
Models 24FEB Predicting
Fortnight ending 2023-04-30

Closest Model

- Adaptive

Equal

- IncreaseTemp
- IncreasePerm

* Fortnightly projections separate the scenarios more clearly and reveal overall patterns.

* Most counties still track the Adaptive (current course) scenario from late February.

e Very similar to last report — only a handful of counties tracked the Inc-Transmission scenarios.

11-May-23
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COVID-19 Broader Context
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United States Hospitalizations
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Around the World — Various trajectories

Confirmed cases Hospitalizations

Daily new confirmed COVID-19 cases per million people m Weekly new hospital admissions for COVID-19 per million people
7-gay rolling average. Due to limited testing. the number of confirmad cases is lower than the true number of Weekly admissions refer to the cumulative number of new admissions over the pravious week.
Infections
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SARS-CoV?2 Variants of Concern

@ i
®-
Emerging variants have potential to continue to alter the future ~
trajectories of pandemic and have implications for future control
L J
* Variants have been observed to: increase transmissibility, increase severity Prime
(more hospitalizations and/or deaths), and limit immunity provided by prior
infection and vaccinations : .
; e-
Weighted and Nowcast Estimates in HHS Region 3 for Weeks of 1/29/2023 Nowcast Estimates in HHS Region 3 3
- 5/6/2023 for 4/30/2023 - 5/6/2023 O
@ Hover over (or 1 in mobiie) any Snesge of interest 5 see B amount of uncertsstly m thal esge's sslimste — Dratict of . arytond.
P ¥ , Virginia, and Wost Virginia
Wlghio ik aran promortind bk om e paeci St WHObel Loewh  USCiem NTow 3P - https://clades.nextstrain.org
e e
0% == EEE — xapier  voc sex  esnsk [l
I.. ----- xmlsn;'.' vrf:u are o71% B ° *
- = = oo @ Omicron Updates
¥ D2 VOC 0.1% oz B .
jon Gty Twsers (eras * XBB.1.5 proportions have fallen to 65%
. bt (R ol  XBB.1.16.1 continues to grow to 15% from 11% last
week
| M Mol s  XBB.1.9.X now at 13% up from 10% last week
- g 8 g 5§ B § B ::% :? :Z: e z e XBB.1.5.1 steady at ~3%
o B * XBB.2.3 now being tracked is at 2.8%
S 'Dm e wn ook W *percentages are CDC NowCast Estimates
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https://covid.cdc.gov/covid-data-tracker/#variant-proportions
https://clades.nextstrain.org/
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SARS-CoV2 Sequencing 0

Emerging variants have potential to continue to alter the
future trajectories of pandemic and have implications for s @

future control “@
* Current proportion of cases being sequenced is on a downward trend =
nationally. @
* Leveraging additional resources such as wastewater sequencing and
adopting into existing infrastructure will be an important supplement i)
National Proportion Cases Sequenced iy U n ited States
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SARS-CoV2 Omicron Sub-Variants

As detected in whole genomes in public repositories
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SARS-CoV2 Omicron Sub-Variants

COV-spectrum
“Editor’s choice”
Variants to watch

Known variants
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https://cov-spectrum.org/explore/United%20States

SARS-CoV2 Omicron Sub-Variants

Weekly variant count observations over time in different regions of Virginia

Nerthwest Northern Eastern
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SARS-CoV2 Omicron Sub-Variants

Daily variant prevalance over time in different regions of Virginia (predicted)
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Global SARS-CoV?2 Variant Status

Variants Detected, by Collection Week
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https://covid.cdc.gov/covid-data-tracker/#traveler-genomic-surveillance
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Pandemic Pubs (May 11th, 2023)

Positive test results, emergency department visits, and COVID-19 deaths are suitable and timely indicators of trends in

COVID-19 activity and severity.

FIGURE. Trends in normalized values* of leading (A) and lagging (8)' COVID-19 surveillance indicators — United States, October 1, 2020-March

22,2023
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Weekly COVID-19 Community Levels (CCLs) will be replaced with levels of COVID-19 hospital admission rates (low, medium, or high) which
demonstrated >99% concordance by county during February 2022—March 2023. Authors suggest COVID-19—-associated hospital admission levels are

a suitable primary metric for monitoring COVID-19 trends
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m Centars tor Diseose Control ond Pravention

https://www.cdc.gov/mmwr/volumes/72/wr/mm7219e2.htm?s cid=mm7219e2 x#contribAff

Morbidity and Mortality Weekly Report (MMIVR)



https://www.cdc.gov/mmwr/volumes/72/wr/mm7219e2.htm?s_cid=mm7219e2_x#contribAff

Pandemic Pubs (April 19th, 2023)

1. XBB.1.16 shows a similar resistance profile to XBB.1 and XBB.1, in that it is resistant to a variety of anti-SARS-CoV-2 antibodies from breakthrough
infections. Scientists suggest this parity indicates it's growth advantage may come from some other transmission property such as a change in
antigenicity or in viral growth efficiency.
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Scientists in Japan characterized the antibody neutralization of XBB.1.16. Panels F, G, H indicate as similar neutralization profile to other XBB variants relative to
breakthrough infections. Panels D and E show the ACE2 binding affinity and infectivity respectively. A change in antigenicity relative to XBB 1.5 is inferred from a PCA of

neutralization assays F and G (neutralization cartography).

https://www.biorxiv.org/content/10.1101/2023.04.06.535883v3.article-info



https://www.biorxiv.org/content/10.1101/2023.04.06.535883v3.article-info

Pandemic Pubs (March 30, 2023)

1. A comprehensive assessment of factors associated with standardized infection, hospitalization, and death rates were
performed, including healthcare, social, and political factors that vary by state. Virginia’s standardized death rate was lower
than the national average. Many other outcomes and factors were assessed. Lancet
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Current Influenza Situation — ILI Activity
Region 3

Influenza Activity remains below threshold — —

* Virginia remains at a "Low" level as is most of the nation g 4

* National ILI activity has also consistently declined since a :
peak in late November, and remains below threshold - e——

* Most regions and the nation are now below the seasonal . = g i‘"

threshold for ILI activity, though a region has ticked above
threshold in recent weeks

Percentage of Qutpatient Visits for Respiratory lliness Reported By
The U.S. Outpatient Influenza-like lliness Surveillance Network (ILINet),
Weekly National Summary, 2022-2023 and Selected Previous Seasons National Summary, October 2, 2022 - April 29, 2023
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Model Results
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Past projections — Hospitalizations

* Previous projections remain on target with recent observations
* Past 10 weeks have stayed steady and indicate no increases in transmissions

Previous round — 8 weeks ago

Virginia Daily Hospitalized - Comparison 2023-03-10
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Daily Hospitalized cases
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Previous round — 10 weeks ago

Virginia Daily Hospitalized - Comparison 2023-02-24
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National Modeling Hub Updates

{08 UNIVERSITYs VIRGINIA

BIOCOMPLEXITY INSTITUTE

43



Current COVID-19 Hospitalization Forecast
Statistical models for submitting to CDC COVID Forecasting Hub

* Uses a variety of statistical and ML approaches to forecast weekly hospital admissions for the next 4 weeks for all

states in the US

Virginia
CDC ensemble forecast
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Hospital Admissions for COVID-19 and Forecast
for next 4 weeks (CDC COVID Ensemble)
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https://www.cdc.gov/coronavirus/2019-ncov/science/forecasting/hospitalizations-forecasts.html

Scenario Modeling Hub — COVID-19 (Round 16)

to prOVide nationa I a nd State—by—state IeVEI Projected Incident Hospna!mmlonﬁ ?yEp»denlloloq:cﬂY\/eek and by Scenario for Round 16 - US
projections for 4 aligned scenarios TR, A SR ey

* Round 16 results published
* Moderate escape scenarios tracking best P

* Round 17 is underway, prelim results in
coming weeks

Eplweek
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https://covid19scenariomodelinghub.org/viz.html

Key Takeaways

Projecting future cases precisely is impossible and unnecessary.
Even without perfect projections, we can confidently draw conclusions:

* Case rates and hospitalizations from COVID-19 continue declines but rate has slowed
and has seemingly entered a plateau

* Hospital occupancy down to levels last seen in early May of 2022
* Nearly all indicators point to this trend continuing in near term

* Influenza hospitalizations remain very low and ILI activity remains below seasonal
threshold

Model Updates

* Projected Trajectories from previous rounds remain on target, no new projections made this round

UNIVERSITYz VIRGINIA
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Questions?

Points of Contact

Bryan Lewis
brylew@virginia.edu

Srini Venkatramanan
srini@virginia.edu

Madhav Marathe
marathe@virginia.edu

Chris Barrett
ChrisBarrett@virginia.edu

11-May-23

Biocomplexity COVID-19 Response Team

Aniruddha Adiga, Abhijin Adiga, Hannah Baek, Chris Barrett,
Golda Barrow, Richard Beckman, Parantapa Bhattacharya,
Jiangzhuo Chen, Clark Cucinell, Patrick Corbett, Allan
Dickerman, Stephen Eubank, Stefan Hoops, Ben Hurt, Ron
Kenyon, Brian Klahn, Bryan Lewis, Dustin Machi, Chunhong
Mao, Achla Marathe, Madhav Marathe, Henning Mortveit,
Mark Orr, Joseph Outten, Akhil Peddireddy, Przemyslaw
Porebski, Erin Raymond, Jose Bayoan Santiago Calderon,
James Schlitt, Samarth Swarup, Alex Telionis, Srinivasan
Venkatramanan, Anil Vullikanti, James Walke, Andrew
Warren, Amanda Wilson, Dawen Xie
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